Molecular basis for ATP/2,3-bisphosphoglycerate control switch-over (poikilotherm/homeotherm) an intermediate amino-acid sequence in the hemoglobin of the great Indian rhinoceros (Rhinoceros unicornis, Perissodactyla).
The complete primary structure of the two hemoglobin components of the Great Indian Rhinoceros (Rhinoceros unicornis) is presented. The ratio for the two components B(alpha 2 beta I2): A(alpha 2 beta II2) is 6:4. Polypeptide subunits were separated by chromatography on CM-cellulose in a buffer containing 8M urea. The sequence was studied by degradation of the tryptic and hydrolytic cleavage products in a liquid phase sequencer. At position beta NA2 component B has Asp, whereas component A has Glu, an ATP-binding site in fish and reptilian hemoglobins. The other phosphate binding sites i.e. beta NA1 Val, beta EF6 Lys and beta H21 His are identical with 2,3-bisphosphoglycerate-(DPG)binding sites in mammalian hemoglobins, whereby rhinoceros hemoglobin resembles both ATP-sensitive poikilotherm hemoglobin and DPG-sensitive mammalian hemoglobin. The two components (beta I/beta II) additionally differ by exchange of Glu----Gly at position beta A3 and Gln----Lys at position beta GH3. The significance of these changes is discussed. Oxygenation properties of the two hemoglobins components and their dependence on ATP and DPG are given. The structure and function of Rhinoceros hemoglobin may give an insight into the evolution of the organic phosphate binding in vertebrate hemoglobins.